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A method and apparatus for selectively sintering a layer of powder to produce a part comprising a plurality of sintered layers. The 
apparatus includes a computer controlling a laser to direct the laser energy onto the powder to produce a sintered mass. The 
computer either determines or is programmed with the boundaries of the desired cross-sectional regions of the part. For each 
cross-section, the aim of the laser beam is scanned over alayer of powder and the beam is switched on to sinter only the powder 
within the boundaries of the cross-section. Powder is applied and successive layers sintered until a completed part is formed. 
Preferably, the powder dispensing mechanism includes a drum which is moved horizontally across the target area and counter- 
rotated to smooth and distribute the powder in an even layer across the target area. A downdraft system provides controlled 
temperature air flow through the target area to moderate powder temperature during sintering. 
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©KffifCfcfjESf aSPfl-K:. *©85»0*©»3lMi©»3R. 

. *fc*©t&5tiB©*©gB#K:*st>T 

«a® Lfct&^%frffiaOT©a*©»e ofc»5i3c»£3 

■&.z><-<< U— !ftr-A%aiRfl«j{cJi[6j3-&SXSg* i Sa 
I/, 

fit. *ns*ac"ca«ts«o»3fe**as«jtJ:») 

fi^SfttcW^-r* C ice J:*) . ^SUfctei^^M 
©t&3fc©fig£lWffilU 

si^*#tf. ^^^gpa^iarosaKKcsesT 
tm#B 1 tcig«s©^s. 



C2) 

3 

ansa* nmmzvzctzzti ic^n^m 2 ta m 

0TSJ5»t«:$H?f Sei£## ; *>o«TfB^-rSXg 
[»H©l¥Ml&SttB] 

c#m§©s*»ih 

C«£*©«8» 

©&fii> tt±*5(3g|J n D n ©BlTM©^M<fcK:HaL-Ct^ 20 

tttm^-c&z. c©<fc -5 Jtca^©gBftKjSft©^< « 
^©a«ann=&!^irs. t&^^s^.fei9^ 

^©a5 a a n ©**iM*tx-2>ig^. — fiatc*©sii©/c 

«*SftJX©W». 7 5 -f* BUS. JsiilSJ 

«ftIxa«BffM©a5 a a n=£S!{3S-r-2>(C«W^lf *S*s. ^ 
< ©*{cte(,irwa*s*s. 
C#&"!l#llfifcO «fc5 if 

sik, Hirfe©«fc -5 &flnxffi«^s©&*8j*£c 

if S. illft^Pa-e-©^©^^? M&©HH«:&£©# 40 

6f . AlBOflKiatfrfc^fCsBRif -5. 

A,. 4H»©»ft©**»jftf.5Hte. Ch6<DMH,** 

5 6«:**i£t5. 

6f . XRjWSttf -SKtSoTJnXfl^igTf 4. ^ 
ttanxtcfc oT«ss*is«a©«]*£&»cMf -s 
5 1 o©W^Mtt*te©ifl^«cH*©&fflK* 

*B*y*J«fcC)f^a-<B— 5£©^K»Bg3n. C©Ci 50 
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WlfWBSR: «fc or»fl*»fPf *H©fia*iWIHf 

<fe%5Axf^«©^i&iit{c. ften-s^^jii 

4>f S. 

it c ©.t: -5 &xmM$«: ct ssnxtt©raii«. n 

0jft»«©^©?i5tt*«Jftf* C i#tHJB*fel35FBl 
f6fcCiT*S. f S«©JnxiS«— fistc. *f 
I^Sl»45«tO t *faJ©*36iaiI3ti4»ft©||iS{c«fe 
L/^L/MM©§I5d d d*5M^^^«*WL/** 

i>»rtaM9«*wf jsnxwHUSJcfto. $fct, 

tf L BSP D n D ©Kj*©fc«t)tc -te JOO h {c»f( u & VtM 
ttfcttt*. £-<©i§^. SB a a a±©X*i9^tCHT5fiJ|ig 
©*«:. #5E©J&tK©8BfiS8ft#^«&r*S. f &fc 
^X*©f^iff^^6. jpTMfltiS©3&&©S|j&©7e«> 
©117 if -fe x «sbk i % £. 

s 6«c^snflfj>iaDxa*s??af s. y?*. 

K»ixTt^^^sns3^K«jipfl«i«ix-r**. £ 
te©39©ttioWtoxffiaw»3*ifc. chB. u- 

fBSttSCiCC**. fflittf. *H#f i F^4,aa7,302 
^4,474, 861#. ^4,300,474-^, &<£ 0*^4,323,75 

e*f#*S. cfte,«3fi©u— tfMxa». iiltf 
st«t$}jnx s *ifc«s (c» u r tn«Ktr ■£> ' c * s . 

C © «fc -5 ft U - If »HiS©^K: J: -3 6 n 5 te^lft 
4ft4£f#-2>/<:#> C©^ffi*S0«U*ffiffi3tl"C(,»S. 

^{igicjirsjf s i . u— !Wtta*tta±«:js«f 

CIHH*»iftf 4fc»©*«) 

1 Bf oaMWKSSiSf Zlj&iftyiLtc. C© 

*l«iO-CsiWW«>(cpj«K:»?mjttBi*iac Si±l5)B$K: 

^S-a-. cn^rS^Ur lBfo^JlWCCH^TESPn^ 
«Jif S^jST^O. {i£*©gp D a aS^©ftl±iBiii»iKl 

*I6I8«:J:»). S£fc©ii?ir©tl 
fi. Xf'PtStfittXtC.fcSiSjS. X 

Kt95R*s^3*i. -ec-CU— tf incite SiR^tC^ 

5^=&«iiiiSLT. -jg-B i &mm z&mt *> = 

*JffiSK«^Sti4. *»H©*ffi«4«e©a©«5|5K: 
Sg^3n-S.Cifj:< . ^Jl, fi-^tt. -fe 

~> 5 9 f x©«5|5*fct*a^*t»«:jWI3ti»4. 



wasR^m i »«:*»*»!&©» i wmtctttitnu 

#CC, ^©^#©ftrfE$;fc4&i!£2i±"5>-"<< U-lft- 
AfcSIRiftSCJgfaSt!- ; 
•BU- !f t-A®att?fl?J»iai©8UcfrE»3R» 1 B 

©*02)lcD-e<Dg|5^K:*st,^r«E*§Lfc|&*^Brii2m 1 

Jlt»©«asi/ft:»5ft«:«^ u— iff-Afcjg 

©U-1ft-A<DSJRff5JgrSlO««:BJfEii:B9©©^H± 
■K&©»3|tB4fl^U »^l/*:*0»5iaiK4sW4aJ 

5fc4«$S;*ltS-<< > Sfc^©©5fcB©^©gi5#K::te<,> 

*s©«fcfc©ma4iwflpu 

ftftjWKftStifcfft. #*Eti©»5fc4BK9l*<. 
&IS4*£». »**6^4 1Bro8IBWK:«jft 

**93K*»t>r«. ©5£&B«C*$W*. SI5,S4$SB»l/ 
«fc5£TSB«K*. -T^^^g|5p a D ©#»rffiK*t)£:L.-C 
atitl/ctia{Cjg(nJlfL»*ai)?WSfelg©A:fe©x^.^ 

«:^Stifc»5R)i*«9S-J-4fc86Cc. u— !TMMM» 
*«u— «fK-A<o«W*»tt3-ii % *fci/-!f«SBIt 

3. fWSU&flttt. Ofi©Bfa©B44i:*J:5K, Jfctt 
£^L«!>£fcii>©^s|?F*9 (within defined boundaries) 

4. S^^©*lfcWa©*ft*ft©KHK*«:# 
1$3£-f Sfc8b©=Ot;* — ^*.«cad/canK4^ 

ssnfc«iii{c*fj£bru--ifsij®{s«4f'pstrrs. * 

Stafr6#B©1#S©^f?u&:3>f *-*(c:/ 

WKfeorft** mmv<c%m? s fc» u— if f- a 



C3) 1§f*2 6 2 0 3 5 3 

6 

1>T, ffifflttfftU. U— !ftr-A©«»4B«E«l©a 

-A©S«J*«4n^n©H©«FS©SI?t*iSP«:*-5^K 
©<&$;£#*&£ 3 4a S J: 5 K. SEBWMftftJU— iff- A 

4*>*^^Pi-r.2>o *-5.ii«u--ifb*-A*s-?-n^n 

©B©#5£*^»D*4^tt(c#aiT* 6 J: 5K. 

fg|al««*l U — !f f - A *%J?(*3 35© WCfgfaT s. 

o-cigttsns— st©s*f^4«fflur. u-ifb-A 
io 4B*K«©E«?;**j£SE*- F-CtWrStti. mi 

ss-Msasu— tft-A4s«K«©«*ucs«-r*. «h* 

■He J: 5 IH 1 E&fgi© Stta* u iff A-& 5«RBH>fi 

(c*i»riin^Fiai«:*»s-e4. matte, nzmm® 
mat* u— tf f - a* b«kj*h>«ubvc* 2 #iskc«p 

^-TSi^fC, Pi*©S»*«l*»ffl«WK|B«Sti4. C 
©«k 5 9. *»^©W*ot»3Qt«aibr 

20 7£^5>&°m~C&Z. 

W4jaET4S»i. m l»4B»ffi± 
Kfc^rSi^-SSPgii&^tf. sniBtt. SB»©mi 
KfffiE^(ct@^-r-S„ U— tff-A©«W*lJ14Bi 

C£KJ:-»"C»5fc4*aST.&. f»^©»2 SS^4»1 « 
tt«©±KJE8t3tt . U—»rt-A©«W4S* 1 &&B 

©«®icf&o-r^s-rs. u— iff-A©«w*iSf2t9 

30 3£35#©f|S 2 B©4mrt»tc* S iStefifaut 

4^2TSCitcj:o-C. *2JMfttirr&. JH2B© 

«,is»iniB#(cm 1 m t «r 2 S4«^ $ «h* i b xms 

» (Cohesive mass) iT-S. 5teic*&£i**l/cB©±K: 
«»K»5|tff»4«H3-&. ft4MB42MntSS« 
lo©3Btjg»iLr. 5f&*43iKWic@SE«© 

nen©B©^rt SBfcfgft $ n-c t >s ^tc^**j«^ 

^n^Ji^JC, U-1ff-A*5-7X^^2cfJ(C^->3}-7 
40 ^i9$n-S„ £F2L< «U-tff-AB3>f a.-${C 
J:or*(IfflJ$tiS. C©n>f ^-£«cad/cam^£$ 
*. C©ii^ i^$n^>gPa a D©^<*^14<!:^KfcM^ 

o a D©^BeEilS©^4ffi^-rS„ 3>f»-3rtt, 51 
jeSftfc*»4ffiB0-C. SR? 0 ©»fffiE«{C*flSO-rS 

B©«e4wap-i-*. tt©aawe»«:*5t»-ctt» =>>f 

so ¥*IBi l/Tdflrr*. »* o < it. ccoftmctei,* 



(4) 

7 

«±*ccwanHH{cfi^Frs. FSAHStBitshft** 
»iogBp D pK^#^^<opp^^fi?^-r^ 0 sue, ^ 

rttCAD/CAMg«(D*«:An/ciS^ »ft<D&&«A£ 

Iflttl/- «f02<L, »5R«^«144, U-tflWfS*Si6<!: 
*^t? e 3 6fc#U<tt* »*#^Bl4tt % »*22*3 
» * * * -*20*» U C ©* 9 / fflQ 24* wr s . 

c©j»UP24«i»** B«SB*2e<D*fc»#-r 4 * 9 K 
Ei4 c©K«26ttSr 1 Htc*5(,^r«±ftWccaH 
«^280Ccfcorij^$n4c »*22*«^r 

u--tfi2<z>#jiEE**0 1 Htcfcc^r^BS^WK:^ 

0, CftttU-tf^* F30, £±W?*32*5cfctf7n 

&<<DyT?zicik&b, «Ftc«»3ns»*22©scc 

#c?fUTl>& 0 m B©SQSffi«tefct>r«:> Nd:YAGU 

-if (u-tf.pt h v * ^^95ooq) *ttfl9Ufc. cn 

Fifctt^JU^*- Krffi»tSCi*$t*5. u-tf 
12©U-1ffcr-Affi*tt. gSW«CCjfiCi«aiD60nM©jfi 

^*W*r&<, »1HCCB|7S©U-Ifi2«, aai+o^s 
Jl"? 7!>M40* a ^ ^ (DMVmm i(JS6t 

F*fcttaafre- F©i>r*icc#j:, u-tfi2»sr 50 



#1*2 6 2 0 3 5 3 

8 

1 mco&mc £ o r * $ hfcfcB«:» o r ^f*r £ u - 

38#» 1 HtCBI^OJ: 5CC u-if IT- ACD^ffitCjQ-^r 

EBStirii*. aBRu>X38*fiEfflra^wr«, c 

©JSJ£U>X38£ U—tfl2i<DP^Pi*^a6*r4C <fcfc <fc 
oT^*<DteS%«gCC|Sg5T4C<b^r#ft^ 0 u 
-ifl2i**U>X38<bCDB«:iefiSnfcai^U>X36 
tt. C©«RU>X36iU-1fi2iOIB«caj||L«*ff 
4o «RU>X38<tfllJIW5<t©IBH*Saft3'l*SCiK: 
£9, JBKu>X38©U-tfi2iS»*OU--5f^-A 

^»»r^<©ai*3&sflEsn, u -iff- a*— soft 

?6^:i¥L<«, u— tfWfBi^aij6«=i>b"*-^4o 
b*^-^40«u-if$fjaiffiv^^n^n-fe yif 7 s - 

!B«CC:bHT\ W3>*Siffl3tl (Conmodore64) , 
»lHfc:B^Ufc«fc5K:, j£3BR42tt; U— !ffc'-A 

o«w**rtKii-r 4 u x a 44*s^ 0 & % 3 a,£?s 
io©JW*iftu^T^ u-iftr-Ajfe»o»ft©ft: 

A JJigfcCD ^yXA^if^ fi>t|ft0 ^ 'J * A 44* 

^^42»*n*nottSfett48 I 49«:j:-Drffittsn 
4— *f©s*K»46 1 47*#tf. tfessn-48,49«, -en^n 

©HI«46 > 47*3^Rfl9«:Ertr*J: 9K*h-en©H 

*t^cca^$n^ 0 «jasw-48 l 495«HSccfli[ftK:K*)W 

: ffiorS*f^46 > 4^ffiS^lSft^^Dft^6 
tt£ 0 M^^F^>r^-50*^«it48CDStt*»U 

(^tf-49^sfetf48CDa«itc^iss#6n4) , se-o 
x u-if tr-Ao^w (ni^cc^^r^nr^-r) * 
B^Ii:i|?26(D*^^t^T$fJ®J$n4o »lH«:iasW)J: 
9 cc % f ^ -Y 50tt 3 > fa - ^4occSt urffttwee 
2tS3tiT^&. ^2^42<hLri£ffl-r4/ca*, fte©^ 

»<fcB«K«K»T4U-lft--A(D^^*^jr>35SI8 
7n3*irii4. a5 D c Q «4Ji54- 57^^^4o U-lf b- 

A64co^s < ]«^x^^:S^ , ^>66(crsj^6nn^o c 
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smmmamm* mi(mmmmx$>z> 0 ±»tL 

X, 3d*ftii0O3&sa«K«iO24ilJiKL. C©E«Ccj*L/ 
ru-1fK-A64©«*WBrt3*i* ($11), *^ 

^"-104*Sf&*106*HPl08^6 B«K«102CC^-T 

uo2©*48ui)cc3(gtt«ciBae-r s . io 

flfroTBSrt. &6U««U4tt. 9MfCjH*tt&iH 
(knurled surface) %HA/cRjB?B F ^ AiU6*dtfo 

ite*u2<b©iai*»i6s^i»»i26*«iLa. ««i2 

ew. ^'-i20^7K¥^^<}:c> + Sie^^ati$#4x/ 

■i32*«at:4j5. imoxiictimirxmaantL 
tcm^zTJom^Lx. m&{;&*>±?z>®^<o±mt 

T^a«si32«. asK«i36^ites*r53s:^Ffti3 

42^i'SSiA^CDSS*StJSP-r4l5«3a:i^^tfo £fl 

^138<t v 3M^^ T>140te<J:^V£fc&JK3l>'7 >141 
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}Z9> + >Ji13&DtplC&a.2tlX. »**BaE«i3»Z) 
.$#146 (flHUfi) ^T5o £Jn£»tf)TffiPl52K: 

JSSfc«>«:^u^Ai50J&siE{13ti*. *>^3A,ffiPi52 
ttjtffi«i4i* yh««<D«OSA«S««(c8SR 3 ft 
4. 

**«©3i*^ffli» c: t {cSBS*»fltr sec* 

£#&Sft, C ti6 SntSP B n Q ©E^7ci 

*#H8©2fffiK:te<,>T tt»^22©m 1 SMMfi&WBM 
26<Dtpicfr^-2ti^ u--ifhr-A64tcj:-3rfflEi?agccjR 

ift-A«^$n/c^22^ass$nfc^rtgBtc4(3 
&*>3/u t&*22*j»wwcc«as-r*f6©^a3&sft 

l-o©^a«U-1ffcr-A©«W* r-c* F;l/j 
-5i4itr-A64©aw^SS^*^>-caifPL, ^/cu- 

LT\ ^^^^^^>66Offi^68,70^:»UT^fr^:i^ 
^KcfcoTtt* ^xd?^3r>*-FriSBS3tiS«F{caJ 

^X£^£>66 (f 2B) ££D£cfc5&C^if48,49 

£$fJ8lJT£. £IM4609tt«fiSj£SfkklR68 (JR2 

t^-A64<D«W<O3SaEfil[jB«F^-/^50*fflLT, 3 
>tf*-5r40«:7-f-F^sr^3ft* (*3B) . TIB 

t, ^7^<^©»^22o— awaaiz«26©*cc»#s 



n 

S^^tSUr, MMUL mtfm2S©g|5p a D 52^® 
1 HCCH5*<DU— ^ K3(W)Jtt«Jifit»aj*<0* 

r, aM»^r<D»*22©^Wffiti«ifer*o, f» 
a. 

*&*220t^**A-r*2 f 3<D4*tt3Wltt8Snfc.- * 

I (z ) =ioexp (kz) 
c etc I ( z ) \t&ffiKthr&mtBmzVc*stt&1& 

-rsc£#r#s. 40 
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« % KiS*OSPp D p^SL-rc ttt < BSK«i02Oiti«c*j 
#* $ nyfc»**i06* B«E«i02<0^fiSiio&citai S 

SfrStf*. *uoHK:iaSK©J:5«:, »**0i«cc^L/ 
feflL ^u-H30i^-i20(*$J:»ftK©«fll) *m 

^c^r<s 0 *crF^Aii6ST»Sirc»5»D 
ilj<fcg*fcSi* B«K«ii)2K:»or*T*fll«:»«fS 

?)\s-nmft'tz>*f\s- FuotoiEitafiaiftiwiB-rac 

im^OT, F^Aii6ia*K«lfl2©IBR*SjEl> 

S. #£U<«, F5AXL6ia«K«ifl2i©IBHB»— 
mot, ¥fiW»*fifci;4*«. CM^OBH*^ 

F ^ a ii©&* B«K«io2K:?B 0 r*¥te*48iiofr e> 

F^Aii6*aiiats3**. m^w^wf^o^^xi rm 
«ri-s*fiiMcc»Lrae5rifiiR«:Hiss*i4 c i *s«fc 
S6fc#u<». »9H«:*5t»r F^Auai»*© 
■ra F^ACDS^^ffl^i&^^asfi^M^sffl-r^ 

O-C. ^ffi$n/c^*^^(D0j(D^ffiIZi|Sl62&C^T 
T4. »9HCCia^©j:5fc, F^AiisoWacc ( F 

^Aliei^ffillOiO^CC) ¥fflfc¥ffl»*»164#BI 

tts n/t3S^i66i#«Be&^i68i 4$tja«iz«©ie 
t»«»±«:wa«*Jlio6t»*3*6c tifi~cs 

^40*U-1fl2i1ft?36W*47 f 48<!:K:ffiaLri^. 3> 

tTa-*40©HI*#-h (NtlH^J:aW3BI#JiR) *5 

ieStCU-1fl2JCS^Snr, C<DU-1fl2^:MtRW0C 
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- F*<y * m-%*mE.UM&74t t cm& <* ft * <, j*««74 

©ffcfrcD A^te * ;i> - r ^ p ^IftS 76t,cmWt $ 
3HKH5*©J:9fc, «EEIt«B74©lIttitt3> tr»- 

£ e *®Kst 483^60 y a - Frf v ^<t^D/>s^jftS76 10 

ru-iftf--A64©«w*|gtt"ra«i«tf-49tt, ^2d/a 

^S78fc<fcoT*flffll3ft*. D//«E»S78«*^>^7 

Sortf-A64<Z>«fifl©S5[Ci«:»^-reo 20 
j< 7 u - U r ^ x $ ffiE 5 > e&D m L l >1t A 9 ) U £r H 

(Tttfr%KffiE«CD#»> tJiSSftSSMfc 

Testis. «^^^*3E^3r>66CC*tT-5»JI»t»* 
T^-^tt, :/P^5>^3ftS0ci±J:B*Sft£K:it 

i/TiEtt$ft£ 0 f-zw^te, if i2(D r^>j k 30 
mt r3f7jKJSo;^>t, tf-A64<D«WK:<fcoT 
^ ^ * > 66te» -o r jfetr 5 ft £ sm £ o*tit £ 

-ifi2coaB«iBf*«7Rra. h (f? h6) 

&4>bO\£Wtctoi>xu-?ft*>xfo&ft*yx& 
ftlfi^f h (msb* try h 7) 
u— tf tr-A«w©«*63Clwa7o©W 

IBliO/cJ&KfiefflSftS.. CofTmodore64«^e>ft/cy^ 

A# * u £WT £ =3 > tr-*. - £ 4ofrSM/-~ t*> 
giU^CitiDg^W^ 50 
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fcBSfc (»3H) , ^stir-^y *y >^n^7A30s . 
^ff2ft£ e ^>vx^^Hd0^^j:or, n>f 
*-*40CDW*p:/p-fe «9ii*«:iSLry 

FfOOii^* h;l/«rtt3ftT*. *6HtC|g^(D<fc 5 

0C#T£ttJ#r&oT, U-1fl2©^lHO/c^C6b^ 
h*sttfflSft& (*3H) o 

fS 6 0^C07^(Dct ^ CCT ^ * A U- ^ nftOr- ^? V - 
F©«Jbffibf9 h (MSB*fc»fcT» h7) 

f'-^y £y l/97xi9*7 Kits. 9*?' v h^ftr, $fJfflJ 
^7^n7'nt-; if of) 0 £#{igKif|-r e . t * * a 
]s-$tp<D£Lk{iL\?v h^-fe*p-C*ft«, 

{it'^h^^n tc»L»fttt, fr-rf* 

V>Z h ) *s«^3ftr»«f3ft^. 

;U-"^^7>^CD^C02y^r';^V K^6tt«:ffiot, 
7u9*7J±*x-9V>v V-fZffifciQlCV'bv h^ft^o 

n>t*^- ^400^^6 >rx^+»r*n«, cod; 

5 «t Jb- f > y co£*tt*s«B» ^n^Ci «m» S ft J: 
rt«S?LSB82i , H2g?L»fi»3!>*«:E«Ufctt84i** 

r*?mia*flHS8o*dtf (®4^#m) . »5m». 

or, ^u52<D^^Htc^it^^^mmx7fk 
To 

^ 7 0«^4 HO 7 - 7 «UC?B o r i 6 ft/cTK^KM 
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T©^>£--7x-X8WE£7jrf. -iiO^^B, 

/AtH*«#3&« * O X -T * fc «: ; *Ett&8 74*3 g > b' 

*-^4o©7 7 » y7^>te*fL.rtts;*rtg-*t*fS£;r 10 

h T KtttS-T £ ^ > x # 7)VM *) ^mm^T 

©3MfcWC©ffi£KftTS. ^8 0©T* 5 6 2#e©^ 
57BS7 0©J§3 [^LKSttSU- 1f^lffll#£* 

■r. m&®<Dm2if7 7u&±tiLVy h©:£*>i:#t>$fi 

© <fc -5 K # -5 > £ 79«Sl^±*5 0 MWCS* L/ 0^2D 
/A^g^stefi-^SrfflTJLT. fij£P4S«mtf-49%|g«i 

*4. ^lil^KBWe^&Jr^CC, *4HK:5*-r»i&tt 
»tt©*«flniffiK i^TKItSCi *5HSf T & & . 

#fc C©gPp a n 52!!)5Jt^e<J^i*©*^. tttf-( 82i 

tt84*xff««{c «fc o r Kit-r SCi WClSC l» * 30 

xi>mmx$>z. 

©^ffifC «fc oTS^§tt£^ D a D©fi!g<!:&Mtt£<!: LT 

tri,**. ^^{egmwis^©?..'!!! 

^mmium J: 5 K, »m©«l«*DI&fi5«A 
ra©ffla©^Ai«»r<b*i^<i:-rS. m #7-5 -fx 40 
giJD&£©»ni©i§£. IJUWKR. «ftfl>«»)f*tf. 
ejBU©#«* £• A1B ©JB* *sfi» i T * . 7— ^1tt» 7 

kks 6 {castas, cmckox. *«9jrw, ss 
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£>-5>„ C© s fc^i&'r-i?«S#{cn>f^-^40©4 J K: 

3.-5?40*5CAD/CAM->X^A^tf < , Tafc^CAD/CA*® 
^S!^$n.5.^n c a©^Krtffii^« ; &^X.6n. 3 

> f * - £ *sc©8Pa©S*rfflK«©%l?49«t^-S. 
c©ct 5 (c ur gR P n n titil©j£A& -f h >j -*«tt 

fi3©5W«C It. 4tt£®flUa*K£-f S C 
^S[©ttffl*SjSW6n-5. 

g[5©gB n D a©«*4#tt?:^e«JfC^ffl-r £ C £ #T » 5 

.ct&x*z. m»;f?8>iL n-7M*fc«-e©f6©«ji 

m*wfox*>z>. 
m 2 H«*asB*ffi(c± oTts^s nsgBa©— asfc 

ms^iin^f*-^. U— !ffc«ty t ^H-©HtcE 
f(89. 

* 5 mitmA mo&ffnvffltmwm. 
m 6 0«^bj«c n-ffl(j^p A©$n 
a. 

^8EI«*7ia©JSK?9-?/cl/— !f©l|El©»?|i«I 

mm^t<DM%*^? ^+77A, 
^$-i±s^a©sa»rEia. 
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